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Bescriptinn 

FTF.T J) OF THFi TNVFNTTON 

[nnn?] The invention relates to an apparatus for the distribution of a random stream of cylindrical 
items, in particular diiuks drink bottles, into several lanes in which the items are transported individually 
one after the other. The appaialus has a tianspui I device fui the items, die liaiispuil device having une 
ui muie diiven cunveyui belts and side lails. The cunveyui bells aie geneially aiianged miming 
parallel alungside each ulhei at a shui I distance, su dial they vhlually fuini a clused liaiispuil suiface 
and the items can shde fium one cunveyui bell unto die udiei. The appaialus alsu has a lane dividei 
wliich includes seveial divideis wliich divide the space between the twu side lails intu individual lanes, 
die widdi uf wliich is slightly gieatei dian die diametei uf die items, su dial die items in die lanes aie 
lianspuiled hidividually one aflei the other The lane dividei is cumiected tu a diivei wheieby die 
divideis aie movable back and fuith. 
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[oooi] Rni.iiiiki i iiiii i innniQtrihiirinn apparatuses are used in diiiihsdrink bottling plants between 
the filling device and the packaging statioa The Uiinhsdrink bottles coming from the filling device are 
nmly fW collected in a buffer. The buffer consists of an area formed from several conveyor belts lying 
parallel which represents a widened section of the transport device. The bottles are transported from 
this buffer to the distribution apparatus by banking- up pressure. The distribution of the bottles into 
individual lanes is necessary, as only in this way can the bottles from the packaging station be received 
and then fitted into boxes or other packaging with a specific number of bottles in each case. 

[flood] The problem with distribution apparatuses is that the bottles can become wedged or form 
bridges and then are no longer taken along by the transport device. 

[0005] A distribution apparatus is known from US 4 173 276 in which the dividers are fixed at 
their downstream end and attached at their upstream end to a bracket which spans the transport 
device and is movable back and forth. 

[OOOfi] A distribution apparatus is known from EP 1 038 808 in which the random stream of 
bottles is distributed into four lanes. Three dividers are arranged between the two side rails, the middle 
one projecting somewhat further forward. The front ends of the dividers are developed as a 
swivellable flap, moved by a motor. Sensors serve to detect a blockage of the items and when a 
blockage occurs the flaps are swivelled by the motor. 

[0007] A similar distribution apparatus is known from DE-C2-39 26 735, the bottles being 
distributed into eight parallel lanes lying alongside each other. The front ends of the dividers are 
arranged staggered and the middle divider projects furthest forward. In order to facilitate the entry of 
the bottles into the lanes the dividers can move transversely to the transport device. 

[000ft] Plastic (PET) bottles, because of their elasticity and the greater friction coefficient of 
plastic, have a particularly marked tendency to become wedged against one another and thus cause 
a blockage. 

[0000] The object funning the basis uf Hie iiiveutiun is lu uea l ttThpun is a neiPid for an apparatus 
for the distribution of a random stream of items into individual lanes which largely prevents the 
appeal ance uf such blockages^tsoin, particularly with regard to plastic bottles. 
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Accuiding lu Jit; inveiiUun, litis ubjecl is acliieved in dial die lane dividei has a flame, tu wliich Jit; 
divideis aie fixed, and dial die divideis aie niuving back and fui Ji simullaiieuusly hi die diiecliun of 

Uaiispuil and Laiisvciscly lu iL 

STTMMARY OF THF TNVFNTTON 

[fifllfl] The invention provides an apparatus for the distribution of a random stream of items into 
several lanes which are adapted to transport the items individually nnp after the other The apparatus 

has a transport device for the items, the transport device having one or more driven conveyor belts 

and Side rails. The transport device transports the stream of items in a direction of transport The 
apparatus also includes a lane divider to which several movable dividers are fixed j wherein the 
movable dividers are adapted to divide the stream of transported items A device for driving the lane 
divider su ch that the movable dividers carry out a hack and forth movement simultaneously in the 
direction of transport and transversely to it is also included 

The divideis aie fixed to a cuinuiuii flame wliich is aiianged above die lianspui I device. The divideis 
can be plates ui idils cumpused uf individual tuds wliich aie suspended fium die flames, su dial diey 
aie al a shuil distance abuve the Uanspuil device, hi geneial die divideis mn paiallel lu die diiecliun 
uf tianspuiL They can huwevei also ran al an angle. Rulleis widi a diamelei uf a few inilliiiielies 
extend alung die upsli earn- side edges uf die divideis. 

RRIFF DESCRIPTION OF THF, DRAWINGS 

[001 1] FTHT TCF 1 is a top view of an embodiment of an apparatus according to the invention 
[0017] FTHT TPF 9 is another top view of an embodiment of an apparatus according to the 

invention 

[001*] FTHT TPF ^ is a side view of the apparatus of FT(TT FR F. 1 
[0014] FTOT TKF A is a top view of a cam disk with a grooved track 
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[0015] Aq shown in FTHS t-4 the invention is directed to an apparatus for the distribution 

of a random stream of items into several lanes which are adapted to transport the items individually 

one after the other 

[0016] Tn an emhodiment, the apparatus comprises' a transport darice. ?fl which has at l^ast one 

driven conveyor belt 99 and side rails including a pair of side rails displaced from one another and 
bordering the conveyor he.1t 22, the transport device 90 transporting a stream of items in a direction 
of transpor t; a lane divider ^0 having at least one movable divider ^4 adapted to divide the stream of 
transported items; and a device for driving the lane divider ^0 such that the movable dividers ^4 
moves hack and forth simultaneously in the direction of transport and transversely to it 

[0017] Tn an embodiment the at least one movable divider ^4 is one of several movable dividers 
which includes a middle divider projecting against the direction of transport and side dividers set hack 
staggered with respect to the middle divider 

[HOI ft] Tn an embodiment, the distance hetween the side rails is increased incrementally in the 

direction of transport the increase commences at a point in front of a front edge of a frontmost divider 
wherein the distance from the edge to the point corresponds approximately to a dimension of an item 

[001 Q] Tn an embodiment, the incremental increases, i e , steps ^R, are rounded in a grooved 
manner 

[0090] Tn an emhodiment, at least one of the side rails is divided and a part of the rail is adapted 
to he moved outwards 

[0021] Tn an emhodiment, the front edge of the frontmost divider is formed in the shape of a tip 

[0022] Tn an embodiment, the dimension is a diameter d of a cylindrical item such as a drink bottle 
1XL 

[009/*] Tn an embodiment the lane divider ^0 includes a frame X) } and at least one movable 
divider ^4 is fixed to the frame ^9 

[0094] The apparatus for the distribution of a random stream of cylindrical objects for example 

drink bottles 10 across several lanes 1 1 to 16 has a transport device 20, a lane divider 30 and a drive 
40 for the lane divider 30. 
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[0075] The transport device 20 is made up of several conveyor belts 22, which can be^ihr 
example rhain-linV ronveyore and are arranged with as small as possible a distance between one 
another anH are at approximately the same height, so that they form a practically continuous transport 
surface on which the drink bottles 10 stand. Together, the conveyor belts 22 make a transport surface 
on which several drink bottles 10 can stand side by side in the shown embodiment Tn an embodiment, 
six drink bottles 10 stand side hy side 

[0026] The Hirertion of transport k shown in FIOI TRF. 1 hy an arrow The speed of transport is 

in general set such that the items to hp; distributed accumulate in front of the lane dividerrJUL This is 
achieved by having the conveyor belts 7? nf the transport device 2Q_advance the drink bottles 1 0 or 
other i tems uiuie quickly than they axe piocessed in die following Horn the previous station more 
quickly than the items can he received For example, the conveyor belts 7? may advance drink 
bottles 10 from a filling station (not shown) toward a follow-on packaging station more quickly than 
the drink bottles 10 are processed in the follow-on packaging station. The items are thereby under 
banking-up pressure. As a consequence of the banking- up pressure the circular items 
correspondingly arrange themselves to correspond to a two-dimensional hexagonal spherical pack 

[0027] The transport device ?0 uses rails to guide the movement of the bottles 1 0 The overall 
railing arrangement is preferably two side rails, each of which is divided into , for example, three 
sections on each side of the transport device 70 The first section of the side rails 74 extend from the 
previous station, for example a filling station (not shown), to a location in front of the lane divider, 
wherein the location is at a distance somewhat greater than the width of the transport device 70 For 

example the Wation may he at a Hi^tanre approximately O S to 1 meter in front of the lane divider 

^0 The first section of rails 74 have a substantially uniform distance apart from the previous station 
to this point in front of the lane divider 10 The first section of rails 74 are extremely stable, as the 
bottles 10 are conveyed under banking-up pressure, 

[007ft] The geronH gerfion of rail 96 also called the formatting rail, joins the first section of rail 

94 at itg enH whirh may he looaterl for example approximately O S to 1 meter in front of the lane 

divider 30 The second section of rails 26 extend approximately up to the lane divider 10 

[009Q] The free distance between the rails narrows in the area of the formatting rail in order to 
force the cylindrical items into an ordered, hexagonal arrangement The second section of rails 26 are 
profiled such that the distance between them decreases in the middle so that, when observed from 
above, the transport track is waisted. 
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[0010] in order thatfhr the items canto distribute themselves into the individual lanes, the lateral 
distance between die idils must be slightly inueased in Hunt of die divideis. Tliis inciease begins 
approximately al a distance ' ■■ ri|| | | < oftherhvidei 1 L1I6, to reduce the banking- up pressure* and to 
meet the greater space requirement which the cylindrical items have when they run into the lane divider 

10 the lateral distance hptwppn the gernnH qertinn nf raik 16s increases somewhat in fiont of the 
HiviHere Id Tn an ernlwliment thk increase heginc at a pnint whirh lie* in fmnt of the tip i e the 

front edge nf the lane Hivirter at a Hktanre which corresponds approximately to the diameter of 

die itpmc Tn sinnther emhnHiment thic inrrpace heginq at a pnint whirh lieg in front of the tip of the 

divider 34 whirh pro jertg fiirthe^t against the direction of transport This point lifts at a distance which 

rorregpnndg approv imatply to the diameter of the itemg Thig inrreaqe in distance between the raik 

is preferably gtepwiqe i e incrementally Thk has proved to be an effective means of avoiding 
blockages of the items in front of the lane divider_lfL 

The middle dividei piujecis preferably against die diiectiun uf Uanspuit and the fiuut ends uf the 
divideis aiianged lateially dieieuf aie uffset slaggeied tu the leai. The inciease in die distance 
between the side mils is developed stepwise cuuespundiiig tu tliis staggei. The height uf the steps 
lesults in each case fiuin the additional space lequiied by the items when diey pass uut uf the 
hexagunal cluse packing into die individual lanes, the thickness uf the divideis also having tu be taken 
into accumiL The step height theiefuie cuiiespunds tu appiuximately 10 tu 30 % uf die diametei uf 
the items. The dislances between the side lails ispiefeiably nut widened at twu light angles, but in die 
inaimei uf a giuuve in an eighdi- tu a quaitei-aic uf a ciitle. The side lail thus bends uutwaids al an 
angle uf 10 tu 30 % at fust and then mns un a sectiun uf an aic uf a ciicle until it again mns paiallel tu 
the diiectiun uf Uanspuit. 

The divideis aie uiuved back and fuith in die diiectiun uf tianspui t and Uansveisely tu it at die same 
time. The divideis aie uiuunled un a cuimiiuii flame. Tliis flame is expediently huused swivellable 
abuutdfulcmniat the leai, duwiistieam end. An aim extends fluin the flame against the diiectiun uf 
Uanspuit and the Aunl, upstieam-side end uf the aim is uiuved in die diiectiun uf tianspuit and 
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Uansveisely to it by means of a cam geaiing. The housing uf Hie downsUeam-side end of die flame is 
developed such dialadisplaceinenlof diefiaiiiein diediiecUon uf Uanspoil by a s hoi I distance of foi 
example 15 una is possible. 

Thecamgeaiiiigpiefeiably consists of a slai wheel willi duee 01 fom leedi, die lips uf llie LeeJi being 
coimected to a cuived line as in a Maltese cioss. Tliis cam disk is diiveu by a nioloi. A lollei al die 
upstieani-side end of tlie aaaiests against die cam disk and can foi example be piesliessed against 
the cam by means of a spiing. Al a distance of appioximately 1/3 to 1/4 of the diaiaelei of die cam 
disk an eccenliic boll is attached vvliich piotindes hilo an elongated slil When llie cam disk luais the 
ana is theieby swivelled back and foidi tiansveisely to die diieclion of Uanspoil. Because die lollei 
lies against die peiipheiy of the cam disk, die arm and dius die divideis aie moved back and foilh hi 
the diieclion of Uanspoil al the same time, as oflen as coiiesponds to die iiumbei of teeth of the cam 
disk. Thus, if die cam has fom teeth, die back-aud-foidi movement tiansveisely to die diieclion of 
Uanspoil is oveilaid by four 

back-and-foidi aioveiaeiits in the diieclion of tianspoiL The cam disk turns al0.5 to 4 
levolutioiis/second. 

The items aie piefeiably fed to die lane dividei at as low as possible a banking- up pi essuie. Tliis can 
be achieved by placing a slalionaiy pushovei plate onto the Uanspoil device a shoi I distance hi fiont 
of die lane dividei, so dial die conveyoi belts move diiough undei die pushovei plate and die items 
aie pushed by the banking- up pi essuie ovei the pushovei plate. The lesulling faction acts a gainst die 
banking- up pi essuie theieby leducing iU Anodiei possibility is to sepaiate die Uanspoil device hoia 
the lane dividei and let the follow ing Uanspoil device mn inoie slowly. Finally dieie is also die 
possibility of slowing die movement of die items by making die lail somewhat narrower 



2 



Inapiefeued veision, die occmieiice uf a blockage is established by lecoiding Jit; movement of die 
items by means of a CCD camera ui light bail ieis ui by coinpaiing the speed of Uanspoit widiin Hie 
individual lanes. The side tails aie aiianged displaceable Uansveisely to die dhectioii of Uanspoit, so 
dial then distance can be incieased. If a blockage occuis, the side lails aie bxiefly moved apail, die 
wedging of die bottles being cleaied 01 the fouued biidge destioyeii 

[00^1] ThnQ in an embodiment the inner sides of the second section of rails 7,6 have steps 28, 
29 at the end facing the lane divider 30. The first step 28 has a height of approximately 30 % of the 
diameter of the bottles 10, while the second step has a height of only approximately 10 % A third 
Qftr tinn of rails 36, which extend approximately to the downstream- side end of the lane divider 30, 

and have further Steps in their front area are adjacement to the second section of rails; 96 

[Qfn?] The oveiall railing aiiaugeiiient is piefeiably divided into diiee lails, die fust tail extending 
flom die pievious station, up to a distance which is somewhat gieatei dian the width of the tianspoit 
device, in flout of the lane dividei. The second iail, also called die foimatting iail, joins it heie. The flee 
distance between die tails naiiows hi the aiea of the foimatting iail, in oidei to foice the cylindiical 
items into an oideied, hexagonal aiiaiigemeiiL To xeduce die banking- up piessme and to meet the 
gieatei space lequiiemeiit wliich die cylindiical items liave when diey mil into die lane dividei, the 
distance between die second lails incieases somewhat at a point which lies, at a distance 
couesponding to a diainetei of the items, befoie die tip of the lane dividei. This inciease in distance 
between the tails is piefeiably stepwise. Tliis has pioved to be an effective means of avoiding 
blockages of the items hi flout of the lane dividei. The diiid iail connecting to it widens if diis is 

■ ■ hi nessai yThe third gertion of rail 16 connoting to the second section of rail 96 is r.apahle of widening 

incrementally if necessary because of the increased lateral space requirement of the items still running 
into the lane divide i, likewise stepwise 10 The third section of raiL3£ is preferably designed 
^iuHll^l fet e rotate about a pivot placed attheits rear end, so that it can be opened at the front to clear 
blockages. The second iail can likewise be developed movable, foi example Tn an embodiment, the 
third section of rails 16 are rotatahle ahont a first fhlrmm ^0 at their rear end by means of pneumatic 
cylinders 52, so that they open together at their front end by approximately 10 millimeters The 

second section of rail m ay ako he movable for eyample j by a similar Cam gearing to the lane divider; 

10 go that movement in the same direction also being is possible. The amplitude is T for example, 10 
to 15 mm, and the frequency is-approximately 0.5 to 4 Hz. 



An embodiment of die invention is explained below widi die help uf Jit; dia wiug. Theie aie shown in. 

Fig. 1 in tup view, an appaialus fui (he disUibuQon uf a landom sUeaiu uf diinks bottles acioss seveial 
lanes, 

Fig. 2 a lop view siinilai to dial of Fig. 1, die diive foi die lane dividei also being shown, 
Fig. 3 a side view of die appaialus of Fig. 1, and 
Fig. 4 a cam disk willi a giooved Hack. 

The appaialus foi die disliibulion of a landom sUeam of diinks bollles 10 auoss seveial lanes 1 1 lo 
16 has a Uanspoil device 20, a lane dividei 30 and a diive 40 foi Hie lane dividei 30. 

The Uanspoil device 20 is made up of seveial conveyoi belts 22, which can be cliain-link conveyois 
and aie aiianged wilh as small as possible a distance belween one anolhei and at die same height, so 
thai they foim a piaclically continuous Uanspoil suiface on which die diinks bollles 10 stand. 
Togelhei, die conveyoi bells 22 make a Uanspoil suiface on which seveial diinks bollles 10 can 
sland side by side in the shown embodiment say six diinks bollles 10. The diieclion of Uanspoil is 
shown in Fig. 1 by an aiiow. The Uanspoil device 20 has first; side mils 24 which aie exlieiiiely stable, 
as the bottles 10 aie conveyed undei banking- up piessme, i.e. die convey oi belts 22 mn nioie 
quickly dian die bollles 10 can actually be conveyed and be leceived foi example by a following 
packaging station. The fiisl lails 24 extend Horn die pievious station, foi example die filling station, 
which is not shown in the diawing, lo a point at a distance of appioxin lately 0.5 lo 1 m iii flonl of die 



lane dividei 30, Jit; fiistiails 24 having a unifoiin distance apait Uj diis puinl The seiund lails 26 juiii 
die fust lails 24. The secund lails 26 extend appiuximalely up to die lane dividei 30. The second lails 
26 aie piufiled such dial die distance between diem deci eases in die middle so dial, ubseived fiuiu 
abuve, die Uanspuil hack is waisted. Tlie innei sides of die secund lails 30 liave steps 28, 29 al die 
end facing die lane dividei 30. The fiisl step 28 has a height uf appiuximately 30 % uf die diameter 
of die bullies 10, wliile die second step has a heighluf only appiuximalely 10%. Tliiidiails 36, wliich 
extend appiuximalely lo die downsUean^side end of die lane dividei 30, and have fmdiei steps 38 in 
llieii lionl aiea, juin die second lails 26. 

[flfm] The lane divider 30 has a frame 32, arranged above the transport track, from which 
HiviHp.rq ^4 are suspe nded The HiviHere ean he for pvample plates or rails composed of individual 
rods which are suspended downwards from a common frame; 3? The frame 32 is arranged at a 
sufficient distance over the transport track, so that the bottles 10 can be transported through beneath 
it, and thedhadexs 34 extend to just above the transport surface (FTfiT TR F, 3) Tn general the dividers 

^4 rim parallel to the direction of transport They ran however ; ako run at an angle; The: dividers; 14 

divide the space between the two side rails into individual lanes 11-16, the width of which is slightly 

greate r than the diam eter H of the iterm qo that the ifpmq in the lanes: 11-1 6 are transported 
indaadually one after thfi Other Thp HiviHere 14 are moved hark and forth in the Hirertion of transport 
and transversely to it at the, same time; 

[00^4] The lane dividei 30 has a flame 32, ananged above the transport liack, fiuin which plates 

34 aie suspended duwnwaids as divideis. The flame 32 is auanged at a sufficient distance uvei die 
Uanspui t tiack, so that die buttles 10 can be Uanspuiled Ihiuugh beneadi it, and die plates 34 extend 
to just above die lianspuit suiface (Fig. 3) hi the shown embodiment; five platesAs shown in 

ftoi TR E X * n an ^nnhoHiment five divider* 34 are provided. These, together with the third section 
ofrails 36, form the six lanes 1 1 to 16. The middlepfaftr34divirier preferably projects furthest against 
the direction nf transport- anH the front end* of the dividers 14 arranged laterally thereof are offset 
staggered to the rear- The two adjoining plalesdividers 34 are set back by approximately 1.5 to 2 
bottle diameters and the two outeimostpfatesdividers 34 are for their part set back by 1 14 to 2 bottle 
diameters. If the front ends of the pfatesdhrideis 34 are joined, a V results. Apluialily uf small lulleis 

35 with a veitical axis is auanged alung the upsUeam-side edges of die plates 34 (Fig. 3). 



[00^5] A plurality of small rollers 35 with a vertical axis is arranged along the upstream- side 
edges of the dhrideis ^ (FTP! tkf ^) Tn an pmhnHimpnt thp mil pre whirh extend along the 
upstream- side edges of the dividers 34 have a diameter of a few millimeters 

[0016] Thp incieaSfi i" the distance hetwppn thp giHp raik k HpyplnppH <;tfipwi^ rorrPKpnnding 

thp gta g£ pr of thP HiviHprQ id Through the steps 28, 29 and the transport track widens in 
the area in which the front ends of the pfatedividere 34 lie. This widening is necessary, as the bottles 
10 are arranged in the waisted area between die second section of rails 26 corresponding to a 
two-dimensional hexagonal close packing so that six rows of bottles with the diameter d occupy a 
transport track with a width equal to d + d x 5 x cos 30° ~ 5.33 x d. Distributed into lanes, six rows 
of bottles 10 occupy a transport track width of 6 x d + the width of the platesdiviriers 34, however. 

[QQT7] The first step 28 is at a distance which corresponds approximately to the diameter of the 
bottles, in front of the point of the furthest forward-projecting middle divider 34, and the last step 38 
is approximately a half bottle diameter in front of the furthest set-back, outermost dividers 34 

[QQ^K] As can be seen in Fig.Tn an embodiment the distances between the side rails is not 
widened at two right angles, but in the manner of a groove in an eighth- to a quarter- arc of a circle. 
The side rail thus bends outwards at an angle of 10 to 30 % at first and then runs on a section of an 

fl^r* nf ^ r\rr\f> ^ntil it flgflin nine pflfflllpl tn thp Hirprtinn nf trsnqpnrt Ac ran hp gppn in FTCtT TRF. 1, in 

an pmhnHimpnt thp steps 28, 29 and 38 are not rectangular, but the inner side of the second section 
and thirH gpctinn nf rails 26 widens at first at an angle of approximately 30 to 45° in a grooved arc 
whose radius of cuivature approximately corresponds to that of the surface of the bottles. 

The fust step 28 is al a distance wliiih cuiiespunds appiuximalely Uj the diainetei of the bu ttles, in 

fiunl of the point of die fmdiest fuiwaid-piujecting middle plate 34, and the lasl step 38 is 

appiuximately a half buttle diainetei in fiunt uf die fuidiest set-back, uuteimust plates 34. 

[OfHQ] Thp hpjght nf thp gtppg 9K 9Q 1ft results in each case from the additional space required 
by the items when they pass out of the hexagonal close packing into the individual lanes 11-16, the 
thickness of the dividers 34_also having to be taken into account The step height therefore 
corresponds to approximately 10 to 30 % of the diameter of the items. 
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[0040] Thp framp 11 on whirh rhp Hn/iHprg Id are mounted k ftvpediftntly hon^H swivellable 

about a fulcrum at the rear, downstream end. An arm extends from the frame 32 against thft direction 

of transport and thf> front up stream- qiHp pnH of thft arm ig mnvpH in thft Hirftpfion of transport and 

rrangyprgfily to it hy m^anQ of a ram glaring 40 The housing of the downstream- side end of die frame 
22Js developed such that a displacement of the frame 3? in the direction nf transport hy a short, 

Hictanrft for ftvamplft 1S mm is po*<;ih1ft 

[0041] The llikd lails 30 aie swivellable abuul a fulumu 30 at ilieii leai end by means uf 
pneumatic cylindeis 52, so dial Qiey upen tugelhei at Ilieii fiunt end by appiuximately 10 mm The 
bottles 10 passing through each lane are counted by means of sensors 54. If there are differences 
within the individual lanes 1 1 to 16 or if no bottles are counted, this shows that a blockage has 
occurred in front of the lane divider 30. A control signal is then generated which carries out a short 
opening and closing movement of the third sfr.tion of rails 36 by means of the pneumatic cylinders 52. 

[0042] In thean embodiment^ shown in figrEIGUEE 2, one of the two second section of rails 
26 is divided and the upstream- side part 78 can be swivelled lotatfiri by means of a cylinder 82 about 
a second-fulcrum 80 placed on the upstream side. A distance between the two second section of rails 
26 can thereby be changed and the formatting of the cylindrical items 10 corrected if necessary. 

[QQ41] in the embodiment of figrEIGLIEE 2, a pushover plate 46 is provided approximately 
half-way along the second section nf raik 26. This pushover plate 46 lies directly on the conveyor 
belts 22, so that the drinksdrink bottles 10 are pushed over the gliding plate 46 under the pressure 
exerted by the following d i inl^HrinV bottles 10. The friction force of the diinhsdrink bottles 10 
standing on the pushover plate 46 acts against the pressure exerted by the following bottles 10, so that 
the banking- up pressure is reduced after the pushover plate 46. 

[0044] The frame 32 is carried by a beam 60. On the upstream side the beam 60 projects by 
around half a i nHdH m pter from the frame 32 and, at this end, slides on a support 61 (Fig. 3) which is 
fixed to the apparatus - as shown in FTOTTRF 1 On the downstream side the beam 60 ends 
approximately with the frame 32 and the platesdivifters 34 and here it is housed rotatable in an oblong 
hole 62 of a holder by means of a pi n and al the same lime In addition to being rotatahle, thft hfiam 
60 able to be displaced by a few ceiiluiieUescfintimf^rs in the direction of transport. The beam 60 
is loaded by a spring 56 with the lane divider 30 fixed thereto in the direction of transport At the 
upstieain-side end uf the beam 60 dieie is a cam gearing 40 sei ving as a diive wliidi niuve s lliis end 
uf the beam 60 back and fuilli in die diieUiun uf transport and Udiisveisely lu it The cam geaiiug 40 
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lias, as lain disk, a slai wheel 66 wliich is fuuned by fum cumave cul-uul seUiuns, distributed 
unifuiinly un Hie peiipheiy uf a ciiculai disk. The slai wheel 66 is luUilably huuse d and lias an 
eccentric bull 68 al distance uf appiuxiniately 1/3 tu 1/4 uf ils ladius, winch engages in a slit 70 uf die 
beam 60. On its uysUeain-side end die beam 60 also cauies a lullei 72 which is elastically piessed 
againsl die peiipheiy uf the slai wheel 66 undei die fuice uf the spiing 36. The stai wheel 66 is driven 
by an electric mului 58. The lulaliun uf die stai wheel 66 fiisdy, diiuugh die eccentric bull 68, kings 
abuul a pendulum muveiiienl uf die beam 60 liansveisely lu die diiecliun uf Uanspuil, and secundly ; 
because die lullei 72 fulluws die peiipheiy uf die stai wheel 66 undei die fuice uf die spiing 56, a 
fuiwaidand backwaidmuveuieiiluf die beam 60 in die diiecliun uf UanspuiL The amplitude uf budi 
movements is a few ceiiliineUes. Tliis amplitude is leduced accuiding lu die laliu uf the length uf the 
beam 60 and die length uf die plates 34, su dial die fiunl ends uf die plates 34 huwevei caiiy uul a 
cuuespundiiig muveiiienl widi an amplitude uf unly appiuximalely 8 mm: As can be se en in Fig. 3, die 
stai wheel 66 is aiianged undei the beam 60 and theieby suppuits diis end uf die beam 60. 

[0045] At the upstream-side end of the beam 60 there is a cam gearing 40 serving as a drive 
which moves this end of the beam 60 back and forth in the direction of transport and transversely to 
it Tn an pmhoHWnt the cam gearing 40 has, as cam disk, a star wheel 66 Tn an embodiment the 
Qtar wheel fi6 has three or four teeth, die tips of the teeth being connected to a curved line as in a 
Maltese cross. Itms, the s tai wheel 66 may be formed by four concave cut-out sections, distributed 
uniformly on the periphery of a circular disk 

[0046] The star wheel 66 is rotatably housed and has an eccentric bolt 68 at distance of 
approximately 1/3 to 1/4 of its radius The holt 68 engages in a slit 70 of the beam 60. In-an 
embodiment the *lit 70 k elongated On its upstream-side end the beam 60 also carries a roller 22. 
The roller 79 rests against the cam disk and may he pre-stresseri against the cam, for example, hy 

meang nfa cpHng For evample in an pmhnHimpnt the roller 17 is elastically pressed against the 

periphery of the star wheel 66 under the force of the spring 56. 

[QQ47] The star wheel 66 is driven by a motor cnrh gg an electric motor 58. The rotation of the 
star wheel £6, through the eccentric bolt 68, brings about a pendulum movement of the beam 60 
transversely to the direction ^ trancport Tn addition the rotation of the gtar wheel 66 ako r.anses a 
forward and backward movement of the beam 60 and the dividers M in the direction nf transport 
Thk is because the roller 72 follows the periphery of the star wheel 66 under the force of the spring 
56. 
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[Q04tt] The amplitude of both movements is a few r.fintimfifrirs This amplitude is reduced 
according to the ratio of the length of die beam 60 and die length of the dividers 34, so that die front 
ends of the Hivirterq id hnwpypr cany out a corresponding movement with an amplitude of only 
approximately 8 ma As can be seen in FTfiT fr F 3, the star wheel 66 is arranged under the beam 60 
and thereby supports this end of the beam 60. 

[004Q] In the embodiment of figrEIGLIRE 4, the star wheel 66 is replaced by a disk 74 with a 
grooved track 76, the grooved track 76 running approximately according to the periphery of the star 
wheel 66, so that the end of the beam 60 carries out the same swivelling and translation movement and 
therefore the lane divider 30 and the front end of die plalesdividfirs 34 also carry out the same 
superimposed orbital and linear movements. In the version uf Fig. 4rnihnriirnpnt shown in FTfiT FRF , 
4, the spring 56 is dispensed with, as the roller 72 is guided in constricted manner in the grooved track 
76. 

[0050] Fterangpi thp roller 79 lies against the periphery Of the *tar wlwl fifl anH the cam HkV 74 
hag a grnm /pH tracV 76 the hearn 60 anH thnq the Hivirtere ^4 akn j are moved back and forth in the 

direction of transport at the same time, as often as corresponds to the number of teeth of the star 
wilful 66 Thii* if the ram or star whe^l 66 has four teeth, the back- and- forth movement transversely 
to the direction of transport is overlaid by four back- and- forth movements of thpi dividers in thf; 
direction nf transport The star wheel 66 can also have three or another number of concave recesses 
and the end of the beam 60 has in each case a corresponding number of forward and backward 
movements in the direction of transport for each back- and- forth movement transversely to the 
direction of transport. The star wheel 66 and the disk 74 respectively revolve at a speed of 
approximately 0.5 to 4 revolutions/second. 

[00^1] Tn an pmhnHimpnt the occurrence of a blockage is established by recording the 
movement of the items by means of a CCD camera or light barriers or by comparing the speed of 
transport within the individual lanes. 

[00*7 ] In general the vibration or rotary movement of the lane dividers 30 is enough to effectively 
prevent a reciprocal wedging or a bridge formation of the bottles 10. In principle, the items are 
preferably fed to the lane divider 3£Lat as low as possible a banking- up pressure. Thusthp 
banking- up pressure in front of the lane divider 30 is to be as low as possible. Tliis is achieved by lire 
attachment uf a pushover plate 46 (Fig. 2). The Tn an rnihodimfint, as shown in FTfiT TKF , 2, this can 

he arhiftveH hy placin g a stationary pnqhovprplatp 46 onto the transport Hcvic.p. 90 at a location which 

1A 



jg a ghnrfr distance in frnnt nf thp lanp HiviHer ^0 This cailSgS the conveyor belts ?? to move through 

under the pushover plate 46 an d the items are pushed by the banking- up pressure over the pushover 



plate. 46 The resulting friction acts against the banking- up pressure , thereby reducing it Tn another 

pmhnHimfint the banking-up pressure in front of the lane divider 30 can also be reduced by 
transferring the bottles 10 onto a slower- running transport device in front of die lane divider 30_ln 

grill annthpr PmhnHimpnt thp mnvpmpnt of the items ran he slowed by making the nail Somewhat 



[00^] The steps 28, 29 and 38 are an additional means of preventing wedging and bridge 
formation in exceptional cases. Each time a bottle 10 slides along a step 28, 29, 38, this causes the 



of the steps has proved of particular value here, as the bottles 10, after crossing the step, encounter 
the entire circular arc of the groove here, whereby the impact is distributed over a larger surface and 
the bottle 10 involved is itself less deformed, but gives the neighbouring i pighhoring bottles a relatively 
strong jolt 

[0054] ffThe side rails are arranged displaceable transversely to the direction of transport, so that 
their distance can be increased. Thug if in spite of thesethe-aho^e. two measures, wedgings or bridge 
formations still occur, a wedging can finally be cleared or a formed bridge destroyed by briefly 
min i m i ^ and dosing aqgainmoyiiig the siHe rails apart For pyample the front ends of the third rate 

^r-g^rrinn nf railg 16 may hp hripfly nppnprl anH closed again to Hear a wedging of bottles 10 or 

destroy a formed bridge 

[QQ55] Whilp the prpgpnt im /pnrinn hag hppn particularly ghnwn anH degcrihed with reference to 
exemplary pmhoHimpntg thereof it will he nnHergtooH hy thoge of ordinary slrill in the art that various 
changpg in fnrm anH Hpfailg may he maHp therein without Heparring from the spirit and scope of the 
pregent invention ag defined hy the following claims 




narrower. 



iieighbuuiiii) 



bottles 10 to vibrate, whereby any wedgings are cleared. The grooved form 
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CLAIMS 

T isl nr i Kfriri i rr nnmfa 



±6 Diiiikb buttle 

11-16 fame 

26 Tiampuit device 

22 Cunveyui bull 

24 Fiisliail 

26 Secund lail 

28, 29 Steps 

36 Lane dividei 

92 Frame 

94 Plates, dividei 

35 fruiters 

36 Tliiid lail 

38 Steps 

46 Cain geaiiug 

46 PmJiuvei plate 

56 Fulciuiii 

52 Pneumatic eylindei 

54 Sensux 

56 Spring 

58 Electric uiutui 

66 Beam 
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61 Suppuil 

62 Oblung liule 

66 Sua wheel 

68 Eu;euUic boll 

76 Slit 

72 Rotter 

74 Bisk 

76 Oiuuved Lack 

78 Pail uf 26 

86 Fuluiuu 

82 Cyliiidei 
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Sain 

What ig claimed \i- 
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